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1
ENERGY STORAGE DEVICE AND A
SYSTEM HAVING THE SAME

BACKGROUND

Over the past few decades, the use of cordless code
symbol readers, such as barcode scanners and QR code
scanners, has dramatically increased. Businesses have par-
ticularly been attracted by the cordless code symbol readers
in the inventory management and point-of-sale contexts.
The cordless code symbol readers are generally powered by
energy storage devices such as battery packs. To determine
the health and charge status of these energy storage devices,
they need to be physically installed into the cordless code
symbol readers which may be labor intensive when there are
large collections of new or old energy storage devices such
as battery packs. To improve the efficiency of the process of
sorting and managing the energy storage devices, there
exists a desire to develop new energy storage devices that
are cost friendly and can particularly help streamline the
process of monitoring the health and charge status of these
energy storage devices.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying figures, where like reference numerals
refer to identical or functionally similar elements throughout
the separate views, together with the detailed description
below, are incorporated in and form part of the specification,
and serve to further illustrate embodiments of concepts that
include the claimed invention, and explain various prin-
ciples and advantages of those embodiments.

FIG. 1 is a diagram of an energy storage device and an
external device according to an embodiment of the present
disclosure.

FIG. 2 is a configuration example of an energy storage
device according to an embodiment of the present disclo-
sure.

FIG. 3 is a diagram of a system having an energy storage
device according to an embodiment of the present disclo-
sure.

Skilled artisans will appreciate that elements in the figures
are illustrated for simplicity and clarity and have not nec-
essarily been drawn to scale. For example, the dimensions of
some of the elements in the figures may be exaggerated
relative to other elements to help to improve understanding
of embodiments of the present disclosure.

DETAILED DESCRIPTION

Present day code symbol scanning is ubiquitous for stock
control, and is used in shops and supermarkets, as well as in
warehouses and in offices. The use of cordless code symbol
readers, such as barcode scanners and QR code scanners, has
dramatically increased.

The cordless barcode scanners and QR code scanners are
electronic devices for reading the barcodes or QR codes.
These cordless scanners are generally powered by energy
storage devices such as battery or supercapacitor packs. The
cordless scanners can obtain information from the energy
storage devices and determine the health and charge status
of the energy storage devices when they are physically
installed into the cordless scanners.

Many different challenges arise in relation to the cordless
scanners. For example, currently there is no way for the
cordless scanners to check and determine the health and
charge status of the energy storage devices such as battery
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or supercapacitor packs when they are not physically
installed into the cordless scanners. It is not uncommon for
customers or inventory managers to have a large amount of
collections of random new and old spare battery or super-
capacitor packs. It would be labor intensive and difficult to
monitor and manage these packs because it requires each
pack to be physically installed into the cordless scanners or
other charging device.

In order to solve the technical problems described above,
the present disclosure provides an energy storage device that
is cost friendly and can particularly help streamline the
process of monitoring, sorting and managing the health and
charge status of the energy storage.

According to an embodiment of the present disclosure, an
energy storage device is provided which includes a power
unit, a gauge, an antenna, and a bridge chip that is electri-
cally coupled to the antenna. The bridge chip is configured
to receive information from the gauge which monitors the
power unit and transmit the information through the antenna
to an external device.

In another embodiment, the present disclosure provides a
system including an electronic device and an energy storage
device. The energy storage device further includes a power
unit, a gauge, an antenna, and a bridge chip that is electri-
cally coupled to the antenna. The bridge chip is configured
to receive information from the gauge and transmit the
information through the antenna to an external device.

The embodiments are described more fully herein after
with reference to the accompanying drawings, in which
some, but not all embodiments of the present technology are
shown. Indeed, the present technology may be embodied in
many different forms and should not be construed as limited
to the embodiments set forth herein.

Likewise, many modifications and other embodiments of
the energy storage device and the system described herein
will come to mind to one of skill in the art to which the
invention pertains having the benefit of the teachings pre-
sented in the foregoing descriptions and the associated
drawings. Therefore, it is to be understood that the present
disclosure is not to be limited to the specific embodiments
disclosed and that modifications and other embodiments are
intended to be included within the scope of the appended
claims. Although specific terms are employed herein, they
are used in a generic and descriptive sense only and not for
purposes of limitation.

Throughout the specification and claims, terms may have
nuanced meanings suggested or implied in context beyond
an explicitly stated meaning. Likewise, the phrase “in an
embodiment” as used herein does not necessarily refer to the
same embodiment or implementation and the phrase “in
another embodiment” as used herein does not necessarily
refer to a different embodiment or implementation. It is
intended, for example, that claimed subject matter includes
combinations of exemplary embodiments or implementa-
tions in whole or in part.

In general, terminology may be understood at least in part
from usage in context. For example, terms, such as “and”,
“or”, or “and/or,” as used herein may include a variety of
meanings that may depend at least in part upon the context
in which such terms are used. Typically, “or” if used to
associate a list, such as A, B or C, is intended to mean A, B,
and C, here used in the inclusive sense, as well as A, B or
C, here used in the exclusive sense. In addition, the term
“one or more” or “at least one” as used herein, depending at
least in part upon context, may be used to describe any
feature, structure, or characteristic in a singular sense or may
be used to describe combinations of features, structures or
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characteristics in a plural sense. Similarly, terms, such as
“a”, “an”, or “the”, again, may be understood to convey a
singular usage or to convey a plural usage, depending at
least in part upon context. In addition, the term “based on”
or “determined by” may be understood as not necessarily
intended to convey an exclusive set of factors and may,
instead, allow for existence of additional factors not neces-
sarily expressly described, again, depending at least in part
on context. In addition, the terms “about,” “around”
“approximately” and “substantially” are understood to refer
to numbers in a range of numerals, for example the range of
-10% to +10% of the referenced number, preferably -5% to
+5% of the referenced number, more preferably —-1% to +1%
of the referenced number, most preferably -0.1% to +0.1%
of the referenced number.

The terminology used herein is for the purpose of describ-
ing particular exemplary embodiments only and is not
intended to be limiting. The terms “comprise”, “comprises”,
“comprised” or “comprising”, “including” or “having” and
the like in the present specification and claims are used in an
inclusive sense, that is to specify the presence of the stated
features but not preclude the presence of additional or
further features.

When an element, component or layer is referred to as
being “on,” “engaged to,” “connected to,” or “coupled to”
another element or layer, it may be directly on, engaged,
connected or coupled to the other element or layer, or
intervening elements or layers may be present. In contrast,
when an element is referred to as being “directly on,”
“directly engaged to,” “directly connected to,” or “directly
coupled to” another element or layer, there may be no
intervening elements or layers present. Other words used to
describe the relationship between elements should be inter-
preted in a like fashion (e.g., “between” versus “directly
between,” “adjacent” versus “directly adjacent,” etc.). As
used herein, the term “and/or” includes any and all combi-
nations of one or more of the associated listed items.

FIG. 1 illustrates an energy storage device 100 and an
external device 101 according to an embodiment of the
present disclosure. The energy storage device 100 may
include a bridge chip 110, a gauge 120, a power unit 130, a
protection circuit 140, and an antenna 150. The bridge chip
110 is a chip having a circuitry with an FC interface that
allows the chip to connect and communicate with a host
(e.g., microcontroller (MCU) or microprocessor (MPU))
through the FC interface. The bridge chip 110 is also
electrically coupled to the antenna 150 and support wireless
communication with the external device 101 through the
antenna 150. The wireless communication may include, but
not limited to, Near-field communication (NFC), Bluetooth,
Wi-Fi (Wireless Fidelity), Zigbee, Z-Wave, RFID (Radio-
frequency identification), 5G or the like. The antenna 150
may include a coil configured to perform NFC transmission
according to an embodiment. The bridge chip 110 further
includes a memory 111. The memory 111 may be a non-
volatile memory such as EEPROM, read-only memory
(ROM) or the like. The memory 111 may also include a 2048
bytes user memory and a 256 bytes SRAM. The memory 111
can be used to store information from the gauge 120. As a
non-limiting example, the bridge chip 110 may be an NFC
forum compliant FC bridge chip in an embodiment. The
NFC forum compliant FC bridge chip has an NFC interface
that can communicate with other NFC-enabled device at
certain range. The NFC forum compliant FC bridge chip
also has a wired host interface that is configurable as an FC
controller/target, a Pulse Width Modulator (PWM), or a
General-Purpose 1/0 (GPIO). The bridge chip 110 has an
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4

energy harvesting feature that allows the bridge chip 110 to
be powered by energy from the external device through the
antenna 150.

As illustrated in FIG. 1, a gauge 120 is provided to the
energy storage device 100. The gauge 120 includes a cir-
cuitry that is configured to actively measure characteristics
and/or parameters such as voltage, current, temperature and
humidity of the power unit 130. The gauge 120 may
automatically use the measured information to calculate and
report information of the power unit 130 or calculate and
report information of the power unit 130 in response to the
request of the bridge chip 110. The gauge 120 may also
include a memory to store the information of the power unit
130. The memory may include a non-volatile memory such
as EEPROM, read-only memory (ROM) or the like, and/or
avolatile memory such as random access memory (RAM) or
the like. The information of the power unit 130 stored in the
gauge 120 may include State of Charge (SoC), State of
Health, cycle count, manufacture date, time in service, serial
number, design capacity, voltage, current, protection status,
firmware version, and temperature information. The gauge
120 is powered by the power unit 130 in an embodiment.
However, the gauge 120 can also be powered by the bridge
chip 110 in another embodiment. The gauge 120 is separate
from the bridge chip 110 as illustrated in FIG. 1. However,
the gauge 120 can be integrated with the bridge chip 110 as
one piece or one module in another embodiment.

The power unit 130 includes, for example, one or more
secondary battery cells and/or one or more supercapacitors.
The secondary battery cell is, for example, a rechargeable
secondary battery such as a lithium ion secondary battery, a
lithium polymer secondary battery, a nickel-metal-hydride
secondary battery or a nickel-cadmium secondary battery.
The supercapacitor may have high specific capacity and
energy density to store electric power and serve as a power
source.

In an embodiment, the power unit 130 may also include
a battery control circuit for controlling charge and discharge
of the battery cells or supercapacitors. The power unit 130
can supply electric power to the bridge chip 110, the gauge
120 and the protection circuit 140 when needed. The power
unit 130 can also serve as power source to provide electric
power to an electronic device such as a QR code scanner
and/or a barcode scanner. The energy storage device 100
may also include conductive contacts 161, 162 that are
configured to receive a charge from a charging station or a
charging device when the energy storage device 100 is
attached or coupled or connected to the charging station or
the charging device at the time of charging. One of the
conductive contacts 161, 162 is for positive polarity, and the
other one is for negative polarity. The energy storage device
100 may further include one or more additional conductive
contacts to couple communication bus line(s) from the
gauge 120 to a host device powered by the energy storage
device 100. The energy storage device 100 may further
includes one or more lights such as LEDs to indicate the
charging status of the power unit 130. For example, the
lights may show red color when the power unit 130 is under
charging. The lights may change to green color when the
power unit 130 is fully charged.

The energy storage device 100 further includes a protec-
tion circuit 140. The protection circuit 140 monitors the
voltage or current of the power unit 130. In the case of
overcharging or excessive discharge current, such the sec-
ondary battery cell inside the power unit 130 might have
characteristics thereof such as cycle life degraded or might
undergo expansion, deformation and the like. Accordingly,
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the energy storage device is provided with the protection
circuit 140 for protecting the power unit 130 from over-
charging or excessive discharge current.

The external device 101 as illustrated in FIG. 1 can be
used to communicate with the energy storage device 100 via
wireless communication. The external device 101, for
example, may be a mobile phone, a tablet, a portable
computer, a scanner or a reader/writer. The external device
101 is equipped with an antenna 102.

As a non-limiting example, the external device 101 may
be a mobile phone with NFC communication capacity. The
energy storage device 100 includes an NFC forum compliant
I°C bridge chip that can communicate with the external
device 101 through NFC wireless communication. When the
mobile phone detects the energy storage device 100, an
application running on the mobile phone can send a request
to read out the information from the power unit over the
NFC antenna in the external device 101. The NFC forum
compliant FC bridge chip of the energy storage device 100
may receive the request through its NFC antenna 150, and
collect the information of the power unit from the gauge 120
and transmit the collected information to the external device
101 through NFC communication. In the case that the
information of the power unit has been periodically col-
lected, updated and stored in the memory 111 of the bridge
chip 110, the bridge chip 110 may directly transmit the
information of the power unit stored in its memory to the
mobile phone through its NFC antenna 150 in a fast transfer
mode. In the case that there is no information of the power
unit stored in either the bridge chip 110 or the gauge 120, the
NFC forum compliant FC bridge chip may pass the request
of the power unit information to the gauge 120, and then the
gauge 120 may actively measure and/or determine the power
unit information and provide such information in response to
the request of NFC forum compliant FC bridge chip. The
information of the power unit may include State of Charge
(SoC), State of Health, cycle count, manufacture date, time
in service, serial number, design capacity, voltage, current,
protection status, firmware version, temperature information
and/or the like.

As a result, the mobile phone may access the gauge via
NFC forum compliant FC bridge chip and obtain the infor-
mation of the power unit without the need of physically
installing the energy storage device to an electronic device
such as a barcode scanner. The application running on the
mobile phone or any other desirable terminal devices can be
customized to provide simple pass or fail feedback based on
acceptable thresholds for fast and simple sorting of the
energy storage device. For example, when the State of
Health is equal to or less than 70%, the application will
indicate a fail feedback to the user. When the State of Health
is higher than 70%, the application will indicate a pass
feedback to the user. However, the acceptable thresholds
such as the State of Health is not limited to 70%, it can be
further adjusted or modified per the user’s desire and/or
under suitable circumstances. In addition, the energy storage
device as described herein can be further leveraged to reduce
the number of physical contacts between the energy storage
device and the electronic device such as a barcode scanner,
which may advantageously reduce physical wear and tear on
the scanners and the energy storage devices and streamline
the labor intensive process of sorting and managing these
energy storage devices.

According to at least one embodiment of the present
disclosure, the energy storage device allows the user to tap
to manage the power unit and has a great advantage to
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improve the efficiency and effectiveness of the process of
monitoring, sorting and/or managing the health and charge
status of the power units.

FIG. 2 illustrates an exemplary configuration of an energy
storage device according to an embodiment of the present
disclosure. The energy storage device 200 has a housing
203. The housing 203 accommodates a power unit, a pro-
tection circuit, a gauge, and a bridge chip. An antenna 201
is provided on the housing 203 of the energy storage device
200. The antenna 201 may has a rectangular shape, a square
shape, a circular shape or any other suitable shape. The
position of the antenna 201 is not limited to the specific
place as illustrated in FIG. 2. The antenna 201 may also be
provided on a side surface of the housing 203, or may be
provided inside the housing 203 in different embodiments.
The antenna 201 is electrically coupled with the bridge chip
and allows the energy storage device 200 establish links with
other devices using various wireless protocols. The antenna
201 can be configured to service multiple frequency bands
to include NFC (Near Field Communication), FM, TV, GPS,
and/or Bluetooth/WiFi. As a non-limiting example, the
antenna 201 may be an NFC antenna that includes an
inductive coil. The NFC antenna is configured to perform
wireless communication with other NFC compatible devices
such as NFC phones and readers. NFC protocols enable
these devices to establish radio frequency communications
by bringing the devices into close proximity to each other.
The 13.56 MHz frequency band is commonly used for NFC.
The bridge chip inside the housing 203 of the energy storage
device can be powered by the coupled signal from an NFC
reader, and the bridge chip can then be commanded to
transmit information of the gauge back to the NFC reader
using the inductive coupled link to complete the transaction.
The information from the gauge may include State of Charge
(SoC), State of Health, cycle count, manufacture date, time
in service, serial number, design capacity, voltage, current,
protection status, firmware version, and temperature infor-
mation associated with the power unit. However, the infor-
mation from the gauge is not limited to the specific infor-
mation as described herein, and it may include any other
desirable information that may help the users to identify and
manage these power units.

FIG. 3 illustrates a system having an energy storage
device according to an embodiment of the present disclo-
sure. The system includes an electronic device 400 and an
energy storage device 300. The energy storage device 300
may include a bridge chip 310, a gauge 320, a power unit
330, a protection circuit 340, and an antenna 350. The bridge
chip 310 may further include a memory 311. It should be
understood that the energy storage device 300 may have
same or similar configurations as the energy storage device
100 illustrated in FIG. 1. Thus, the details of the configu-
rations of the energy storage device 300 are omitted here.

The electronic device 400 may be a scanner device such
as a QR code scanner and/or a barcode scanner. For
example, the electronic device 400 may include a scanning
unit 410, a processor 420, a charger 430 and wireless power
receiver 440 as illustrated in FIG. 3. The scanning unit 410
may include a light source, a lens and/or a light sensor
translating optical impulses into electrical ones in an
embodiment. The scanning unit 410 may include solid state
or semiconductor lasers including diode lasers, and/or
Charge Coupled Device (CCD) to scan or read the barcode
and QR code. The processor 420 is provided to control the
electronic device 400. For example, the processor 420 may
include a microcontroller, a microprocessor, a CPU or the
like to control the scanning unit 410, the charger 430 and the
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wireless power receiver 440. The charger 430 includes a
charging circuit that is capable of charging a power unit. For
example, when the energy storage device 300 is attached,
inserted or electrically coupled to the electronic device 400,
the charger 430 is configured to charge the power unit 330
of the energy storage device 300. The wireless power
receiver 440 may include a receiver coil, a rectifier and an
integrated circuitry according to an embodiment. The wire-
less power receiver 440 is configured to harvest energy from
a wireless power generation station or source, and provides
the power to the electronic device 400 or the charger 430 to
charge the energy storage device 300. The electronic device
400 may further include a display unit or screen to display
the information read out from the QR code or barcode.

According to an embodiment, the energy storage device
300 may include conductive contacts 361, 362 that are
configured to receive a charge from a charging station or a
charging device such as the electronic device 400. The
conductive contacts 361, 362 may be one for positive
polarity and one for negative polarity. The conductive con-
tacts 361, 362 can be used to electrically and communica-
tively connect or couple with the electronic device 400. The
energy storage device 300 can supply power to the electronic
device 400 when it is physically attached or inserted to the
electronic device 400. The energy storage device 300 may
further include one or more additional conductive contacts
to couple a communication bus line from the gauge 320 to
a host device such as the electronic device 400.

In the case that the energy storage device 300 is electri-
cally and/or communicatively connected with the electronic
device 400 through the conductive contacts 361, 362, the
electronic device 400 is configured to read out the informa-
tion from the gauge 320 to monitor and/or examine the
health and charge status of the power unit 330. To avoid
potential interference or contention between the bridge chip
310 and the electronic device 400, the bridge chip 310 may
be temporarily disabled in an embodiment. However, in
another embodiment, the bridge chip 310 may still stay
active and not be disabled for sending out the information of
the power unit 330 when it is needed by the user.

In the case that the conductive contacts 361, 362 of the
energy storage device 300 are broken or fail to electrically
and/or communicatively connect with the electronic device
400, the energy storage device 300 can still be able to send
out the information of the power unit 330 to an external
device 500 through its antenna 350 per request. This pro-
vides great advantages to the energy storage device 300 in
the present disclosure over the conventional ones that would
not be able to provide the needed information when the
conductive contacts 361, 362 are broken or not working.

The external device 500 as illustrated in FIG. 3 can be
used to communicate with the system via its antenna 501.
The external device 500, for example, may be a mobile
phone, a tablet, a portable computer, a scanner or a reader/
writer. The reader/writer may be industrial NFC reader/
writers that are capable of programming NFC EEPROM
enabled products in boxes at the same time in an embodi-
ment.

In the foregoing specification, specific embodiments have
been described. However, one of ordinary skill in the art
appreciates that various modifications and changes can be
made without departing from the scope of the invention as
set forth in the claims below. Accordingly, the specification
and figures are to be regarded in an illustrative rather than a
restrictive sense, and all such modifications are intended to
be included within the scope of present teachings.
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The benefits, advantages, solutions to problems, and any
element(s) that may cause any benefit, advantage, or solu-
tion to occur or become more pronounced are not to be
construed as a critical, required, or essential features or
elements of any or all the claims. The invention is defined
solely by the appended claims including any amendments
made during the pendency of this application and all equiva-
lents of those claims as issued.

It will be appreciated that some embodiments may be
comprised of one or more specialized processors (or “pro-
cessing devices”) such as microprocessors, digital signal
processors, customized processors and field programmable
gate arrays (FPGAs) and unique stored program instructions
(including both software and firmware) that control the one
or more processors to implement, in conjunction with cer-
tain non-processor circuits, some, most, or all of the func-
tions of the devices and/or systems described herein. Alter-
natively, some or all functions could be implemented by a
state machine that has no stored program instructions, or in
one or more application specific integrated circuits (ASICs),
in which each function or some combinations of certain of
the functions are implemented as custom logic. Of course, a
combination of the two approaches could be used.

The Abstract of the Disclosure is provided to allow the
reader to quickly ascertain the nature of the technical dis-
closure. It is submitted with the understanding that it will not
be used to interpret or limit the scope or meaning of the
claims. In addition, in the foregoing Detailed Description, it
can be seen that various features are grouped together in
various embodiments for the purpose of streamlining the
disclosure. The disclosure is not to be interpreted as reflect-
ing an intention that the claimed embodiments require more
features than are expressly recited in each claim. Rather, as
the following claims reflect, inventive subject matter lies in
less than all features of a single disclosed embodiment. Thus
the following claims are hereby incorporated into the
Detailed Description, with each claim standing on its own as
a separately claimed subject matter.

The invention claimed is:

1. An energy storage device, comprising:

a power unit;

a gauge including at least one of an IC chip or a memory

to hold information related to the power unit;

an antenna; and

a bridge chip electrically coupled to the antenna,

wherein

the bridge chip is configured to receive the information

from the gauge and transmit the information through
the antenna to an external device.

2. The energy storage device according to claim 1,
wherein the bridge chip includes an Inter-Integrated Circuit
to Near-Field Communication (NFC) chip.

3. The energy storage device according to claim 2,
wherein the Inter-Integrated Circuit to Near-Field Commu-
nication (NFC) chip includes a non-volatile memory.

4. The energy storage device according to claim 1,
wherein the antenna includes a coil configured to perform
NFC transmission.

5. The energy storage device according to claim 1,
wherein the power unit includes at least one of a battery or
a supercapacitor.

6. The energy storage device according to claim 1,
wherein the antenna is provided on a housing of the energy
storage device.

7. The energy storage device according to claim 1,
wherein the gauge is configured to store the information of
the power unit.
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8. The energy storage device according to claim 1,
wherein the information from the gauge includes at least one
of State of Charge (SoC), State of Health, cycle count,
manufacture date, time in service, serial number, design
capacity, voltage, current, protection status, firmware ver-
sion, and temperature information associated with the power
unit.

9. The energy storage device according to claim 1, further
comprising a battery protection circuit.

10. The energy storage device according to claim 1,
wherein the external device includes at least one of a mobile
phone, a tablet, a portable computer, a scanner, or a reader/
writer.

11. The energy storage device according to claim 1,
wherein the bridge chip is configured to be powered by
energy from the external device through the antenna.

12. The energy storage device according to claim 1,
wherein the bridge chip is configured to be powered by the
power unit.

13. The energy storage device according to claim 1,
further comprising conductive contacts configured to
receive a charge from a charging station and deliver the
charge to an electronic device.

14. The energy storage device according to claim 13,
wherein the electronic device includes at least one of a QR
code scanner and a barcode scanner.

15. A system, comprising:

an electronic device, and
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an energy storage device configured to supply power to

the electronic device,

wherein the energy storage device including:

a power unit;

a gauge including at least one of an IC chip or a
memory to hold information related to the power
unit;

an antenna; and

a bridge chip electrically coupled to the antenna,

wherein the bridge chip is configured to receive the
information from the power unit and transmit the
information through the antenna to an external
device.

16. The system according to claim 15, wherein the bridge
chip includes an Inter-Integrated Circuit to Near-Field Com-
munication (NFC) chip.

17. The system according to claim 16, wherein the Inter-
Integrated Circuit to Near-Field Communication (NFC) chip
includes a non-volatile memory.

18. The system according to claim 15, wherein the
antenna includes a coil configured to perform NFC trans-
mission.

19. The system according to claim 15, wherein the
antenna is provided on a housing of the energy storage
device.

20. The system according to claim 15, wherein the elec-
tronic device includes at least one of a QR code scanner and
a barcode scanner.



